Cholinergic neurons and the cardiovascular response produced by central injection of substance P in the normotensive rat.
The role of cholinergic neurons in central cardiovascular regulation is not well understood, however, activation of brain cholinergic neurons in several species evokes a hypertensive response. As with central cholinergic stimulation, intracerebroventricular (i.c.v.) injection of substance P (sP) elicits a pressor response in unanesthetized rats. The purpose of this study was to determine whether the cardiovascular effects following i.c.v. injection of this neuropeptide are mediated by central cholinergic neurons. Therefore, the cardiovascular response to sP was examined in control rats, and in animals pretreated centrally with classical pre- and post-synaptic cholinergic antagonists. Drugs were administered directly into the lateral ventricle while rats were freely-moving in their home cages. I.c.v. injection of sP produced a dose - dependent increase in arterial pressure and heart rate. The hypertensive response was significantly reduced by pretreatment with hemicholinium-3. This dose (20 ug) of hemicholinium-3 is capable of producing a maximal depletion of brain acetylcholine levels. The increase in heart rate to substance P was not as sensitive to hemicholinium-3 pretreatment as was blood pressure. Central pretreatment with the nicotinic receptor antagonist, hexamethonium was more effective than the muscarinic antagonist, atropine in blocking the pressor response to sP. Hexamethonium did not significantly alter the tachycardic response to the peptide, but atropine produced a small, but significant reduction in the response. Therefore, the pressor response to central injection of sP may be mediated to a large extent through cholinergic pathways involving nicotinic receptors.